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Light emitting device with phosphor having high luminous efficacy 
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A lamp comprises a light emitting element such 
as a light emitting diode or a laser diode which 
emits blue light, and a phosphor composition 
which absorbs the blue light having a first 
spectrum from the light emitting element and 
emits light having a second spectrum. The 
phosphor composition comprises at least one of 
Ba2MgSi207:Eu<2+>; Ba2Si04:Eu<2+>; and 
(Sr,Ca,Ba)(AI,Ga)2S4:Eu<2+>. The invention 
also relates to a light emitting element which 
emits blue light, and a phosphor composition 
which absorbsthe blue light from the light emitting 
element having a first spectrum and emits light 
having a second spectrum, wherein the spectral 
luminous efficacy of light emitted by the lamp is 
at least 550 lumens per watt. The high spectral 
luminous efficacy of the output spectrum 
efficiently converts the power input to the lamp 
into lumens to provide a high brightness. For 
example the device luminous efficacy of the lamp 
can be 35-45 lumens output per watt of input 
electric power or more. 
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#*JI?** 2 j* ftBJ* 6 K 3 K 



[54]*w«* ^r^M«*6<i^»^w^*# 
[57]«m 

ifiM^^^MgSijO^Eu'* ^SiO^ Eu a+ ;(Sr,Ca, 
Ba)(Al,Ga) 2 S 4 :Eu 2 \ &&R-ft&ft7Uft, 

tmmmitim-ftmft wm^®,m^twm^®^ 




4t *j * # * 



I. -#*r, 

•£&&&**; 

Ba2MgSi 2 0 7 : Eu 2+ ; Ba^iO,: Eu 2+ ; (Sr, Ca, Ba) (Al, Ga) 2 S<: 

Eu 2+ . 

4. fc*]** 1 *r, J^iWtf 
# 550 / -£&#&##2£. 

5. 1 #*T, *r^»**.**JM.^* 35 

6. *L*J** 1 #*T, &4H*£t: ******* 400nm 
#'h"f 520nm. 

7. l#*r, **iL#*^«* 450niD^ 
470nm-£J»J. 

8. *L*MMU«**T, 500nm^ 
570nmi^l«J. 

9. &*J:&* 1 *-#fc*fc****#**- 

10. — #*r, 

«fe****; * 

#^**#ft*A*##^*#i**. ********** 
**?MM^&#£^ 550 ft*. 

II. *L*J**10*&*T, *#*E*-f: ***#&& LED. 

12. *L*J*-* 10 ***T, £#4M^: ;fr***fr*****^* 35 

13. 10 6* *T, &#|E£-f: **it# kfc&*^#tf. 

14. *Ufl**10***T, 35^**6**#*£** 535nm 
545nm-£j*J. 



15. HflJMUO***r, £#*E£i": %~&i£#j2LM$r&#J 495nm 
505nm^L(Bj. 

16. *L#J**10*&*T, 500nin 
510nm4L|3J. 

17. WJJS-* 10 #*T, * &4Mft44frfefe£.4r 
Ti£#M^4fr: Ba2MgSl 2 0 7 : Eu 2+ 5 Ba^iO,: Eu 2+ ; (Sr, Ca, Ba) (Al, Ga) 2 S 4 : 
Eu 2+ . 

18. — #*T, 

19. is #*r, £#*Mkf-: ^r^^A^^^it#ic 

**JM#Jl##+ J.^ 550 

20. €fete*»T3r*: 

Ba^gSi^: Eu 2+ ; Ba^iO^ Eu 2+ ; (Sr, Ca, Ba) (Al, Ga) 2 S 4 : Eu 5 *; 

21. 20 

22. 21 ###£1^: 
^^^^itt|-Jlit^J-^^*^#^#^^ 550 fttt. 

23. -#/*<Ufc#3r&, ^kte^Tj^fc: 

&4Ht##+ J-^ 550 



ft « * 



#Tt:*.##U£. Nichia Chemical Industries Ltd 6 

Nichia &£/&k&&&&;fc^&f (LED) 

jfcfcsHt***--*/^**. 6000°K - 8000°K, ^fc 

JMUgft. < CRI) 77. 

Nichia ***&*#*****Jl#*A*^*X# 5 £M. 
SA, Nichia A # jblttl^. + 
fc#*ttlMm#*Tjbl>*. HAM. #-#*#*t*«**#* 

^^M^^J.^-#T^^M^#: Ba 2 MgSi 2 0 7 : 
Eu 2+ ; Ba^iO,: Eu 2+ ; sMSr, Ca, Ba) (Al, Ga) 2 S 4 : Eu 2+ . 

*^*r*AW*^*#*****#JL#***+i^ 550 SMB. Ifrife 
^J^^II^Jlit^T«^*^#*A.^^+^ 35-45 



© 5 £^ifc^ BaASiA: Eu 2+ tf &4tifcit-# &ft; 

H 6 B^SiO,: Eu 2+ tf A ft; 

3 SiMMMMSr, Ca, BaMAl, Ga) 2 S 4 : Eu 2+ # ft 

ft*********** 
CIE ( Commission International dc l'Eclairage) *j"F 

1931+*j^.T-+#*. \ ##«L*ll-R4L** 

^A^II|Li|A^^ J F-^<i.lt^-^^^^, fl&-l#£#:&£ 555nm ( tt*.) 
#&*/fiL, 380nm ( 780nm <fc*H PHM 0. t8 1 t 

V ( X ) £*$*AjM*^A4|t**tt, 

■ffc*jt*»JMt*. £S 2 t**T4tW, n 2 



*V( X ) TtfttJMWi* L: 

k/P(X)V(X)d(X) (1) 
£ t k H-f", * 555w k ♦■f 683 SM 

/ &# ( lpw). k #JC##*A*9I. 

Ji^^^ititJ:^«ife,i$^ilt^^#^+. A 6,4*** 555nm # 

TJ^^^^Jlit^- *:^i{r 300 ft 43 / 

ft****,** LED A**,—*? , *jfc4M"#«fc***jfc 

ft*»*t*W l **iUfc***£«*jUfcB. 

# LED &fc#&;ft6$&#J££*.-F 400nm 400nm 
500nm 450nm 470nm * LED 

&#iP:*.tetf 1/2 *t#4r&&-&'l>-T- * 70nm, JS>*3l#<M^ 
50nm, fl,&#*-F# 20nm. 

t^*»^. LED T«*it**.*iJt**#-f4- 

^(GaN) ft*. fL*4Mfc***4.fe#-*MlJ>#* HI 
t* + ty*4fc4* (GaN), fltt4S(AlN). *JMb* ( InN). 

GaN ftftTi»4Mfc&£*4frt GaN* A1N, InN #^#£fc:£/ £ 4L£#&-fc 
tt*, #*JjLlfc«ifciS:fl&. *»* 4Lti£jtt&£ti LED ftfc, GaN $ 

B 3*.^ LED 10*^**1. LED Grte^Jt 20, n^GaNyg-30, 

^T^^A-^A^^fr^J^^^IL^ (InGaN) ^ 40, p ^#4S#: 



JMMfr (AlGaN) Jk 50, p GaN 60, JE.|k& 70, 80. 
£*M^HtA3(h 40, 50, 60-&ii.it4fc#a^^ (CVD) 
A-***T, In x Ga y Al (1 . x . y) N, *t 0<x<l, 0<y 

<1. 3 t#*^-f*4L#* LED, 

*f . Ifc7 GaN *H*K «T*«.«*'&-f**# 

jfr, *Mfc4MGaAs) A, sMUt* (SiC). 

LED *mk~lLtG&*i**4L***L + JL*4» 
tfj. *l*"M.T&&R-tifl: 5813753, 5813752, 5338944, 5416342, 
5604763, 5644584. £ Shuji Nakamura Gerhard Fassol # u &3b 
fcf "( 1997) t**t*T*.#****^«#« LED 

S 4 4L^*JR**«^*«^****^^ft*.*^*** 200 
fefe&g 210, &+£*ti*TiX&l.£t?l4 212, 214 LED & 

«:*J=.*Lf. 210*^1^212, 214#-^#83£i£#^ 220 t, 

J#*#-fll^4lr 230 230 #*hM-t$A, 4 0pF, 

&#£i£#^230 rt^jfcft*** 210 -fc^A. #7 
*Jfc4Ht 230-t*** 210 -h, T«#***fe^;M 

LED Jt#JL-f A*** 200 €T*fc^J#IWfe 

>fc4fc( T10 2 ) AfL4fc4S ( A1 2 0 3 ) *»*4t^**^-*l*#^jfc» 210, 

&jMUM4MHfcX&IHt 230 t. 

212, 214 &;fo"fe&Bt, LED 
230 #&A^t&. * LED A**^-*Lf AA«&******A 

jt^t^— #A£#: Ba 2 MgSi 2 0 7 : Eu 2+ ; Ba 2 Si0 4 : Eu 2+ ; (Sr, Ca, Ba) (Al, 
Ga) 2 S 4 : Eu 2+ . 

*-hJfe*A4^t. f *J&attt**ft*Jt*#l. «*(A, B, C) 
A&(Ax, Bx, Cx), &t*- 0<x<l, 0<y<l, 0<z<l, #JL x+ y 
+ S-1- (Sr, Ca, Ba)<ft&(Sr,, Ca y , Ba z ), £t: 0<x<l, 0 



<y<l, 0<z<l, #JLx+y+z=l. &t x, y. zfy*%$:. %ik(A, 
B) A&<Ax, Bx), £t: 0<x<l, 0<y<l, #JL x+y=l. 
il, x y 0. 

&m&tt%&frtf)%ri§L3LM&*f&#) 500nm*^ 555nm3J»|. @ 5, 

#J*», B^MgSi^: Eu 2+ #*H£&#£^ 495nm- 505nm, 
#1% 500nm, Ba^iO,: Eu 2 +tfj*£&2LM&#l 500nm - 510nm, 
505nm, (Sr, Ca, Ba) (Al, Ga) 2 S 4 : E\i 2+ tf)^ii2LM&#J 535nm- 545nm, 
*3HO*# 540nm. #5t*#jt#.*0*rW*tf«&***it 

550 at 93. 

4L* LED t|-fttife#*4M!NllfrASi LED 

it LED, 10%. **4M**-f-*+4l*.--##*. 

80%. 

f^i^Mt^^TM^, hA v, £ + h & 

*fcjfc*Jt, A v^^^i4^^>ft, 0 ^-f* 450nm 555nm 
jfclMfe**. 450/ 555- 81 

( DLE ) A: 

DLE = ( DE ) * (QE) * (FL) * (SLE) 

*> SLE *f**Ufl*«****t5««<r, 

^^Xit^t^-^. (10%) * ( 80%) * ( 81%) * ( 550 683 / 
&##i£) = 35- 45 SMB/*JC#*A>fc3Mt. 

ifc+fcWafc^fcSMrtt LED*r*0«iJt*». #J>, ****i£IJtjfctf LED 



143- 177«/#&#*frXfc#^. 
LED tftf**«ME,«*#*t£ 

550 lpw. g*. >MLfltift&it£.£***» LED ***^.*L 
f 44^91 #***T ********* 



ft « * » H 





